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1/3 (1/1 WPI) - (C) WPI / DERWENT 

AN - 1993-357525 [45] 

AP - JP19920058711 19920317 

PR - JP19920058711 19920317 

TI - Tungsten thin film formation for X-ray exposure masks, etc. - by 

sputtering using mixed gas of xenon and argon 
IW - TUNGSTEN THIN FILM FORMATION RAY EXPOSE MASK SPUTTER MIX GAS XENON 

ARGON 

PA - (FUIT ) FUJITSU LTD 

PN - JP5263226 A 19931012 DW199345 C23C14/34 007pp 
ORD - 1993-10-12 ' 

IC - C23C14/18 ; C23C14/34 ; H01L21/203 ; H01L21/285 . 

FS - CPI;EPI 

DC - L03 M13 Ull 

AB - J05263226 Film is formed by a sputtering process using a mixed gas of 
Xe and Ar as the sputtering gas. Pref. mixed gas compsn. of Ar/ (Ar + 
Xe) in a ratio of 0.1-0.4, are used. 

- USE - Used for forming thin films for wiring material of semiconductor 
devices, or masks for X-ray exposure. 

- (Dwg.1/10) 
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1 

[W*«i] x/v^^xtur+ty ><L7;i/d>ft 

g^A 7^SX^^TX/t7 Affile <fc D^>^X5^> 

0. l^Ar/ (Ar+Xe) ^0. 4 
[»W©»IB3telftWJ . 10 
[0 0 0 1] 

v-3 >^X M/XY-f^l/-y 3 >«l:±-5(fiTA© 
LTfl ^|A^^>^X^>^ : EU^5 :f >^^BH«^ffi 20 

So 

T i N^O^gl (Glue-La 
yer) «t£S(cA:« t^SMIirti**. XAy 30 

So 

[0003] ¥«#ttiHcDe4B#»xaxfis 

[0 0 0 4] 

> (Ar) ^V^tltM^. fc-fc^Au 7)H>&ft 
<D9V7b> (Kr) (Xe) #f*. *&#X 

^tefr-oTzo f LT, £nS<AXA^#X&XAry^ 

[ooos] *UT, 7;^*|*i:±D»jjssnfc^> 



) 1$W5 - 2 6 3 2 2 6 

2 

-f H • 7 Y S> * Xj 4 61, 1 1 21, 1 9 7 5 
(R. C. Sun " J . Appl. Phys. " Vo 

1 . 4 6, p 1 1 2, 1 9 7 5). 
[0 0 0 6] *&, ^>^X^>IK«)^Att, X/V^ 

ftfeflT^S. —jfifc, KlljA&JRft/il^fcX/^^K 
XA^^^XCOIEA^ffiV^^TfiHJSlC* 
X/X-/^^XOJE*^<7S:^(3onT3I^S6 

• rf^v^rx^x-f ■ x>f • y— >h>s rx^> ■ 

yjyH'7-f*AXj 4 5^ 3 8 71, 1 9 7 7^ 
(D. W. Hoffman and J. A. Torn 
ton "Thin solid films" vol. 
4 5, p 3 8 7, 1 9 7 7) . 

[0 0 0 7] £/c, ^>^X^>^ncO^U^>» 

y^^XOJEAIl X/1-/^^XC0lg^fi^ 
(Ne) , TJl/zT> (Ar) , 4MJ :/ h > (Kr) , 
ir/> (Xe) ^±^<^SfC^nTffi<^^^ < h^ 

• x< • y — >h>ig r>?v— • /t+a.— A • T> 
K - ir-f x>X ■ 7^i7 / Dy-j 17S. 3 8 0E 1 
9 8 0^ (D. W. Hoffman and J. A. 
Tornton"J. Vac. Sci. Tech 
nol/vol. 17, p 3 8 0, 1 9 8 0) „ 

[0 0 0 8] ZKD^olZ. fe&<&7.rty&mz3:t)M$L 

JHCH:, X A y * A y - ftfWWT « ZtlZk-DT *>mfo 
[0 0 0 9] 

zf >rt*X A yfJJXt L/Tf*TfflV^tlTl^. ^£ 

idte, XA^A7— £±tfT^>^X^>^<7>fi£Si£ 
flEftiia&Siea!**»-3fc. ££3^ XAy^A?-ft 

[0 0 10] 0 8l'iXA o ^^^Jx^T;U^>ftffl^T^ 
>^X^>Kft«J«Lfc«^<OjejK*tX/l!y^/Xy-- 
iCDM«^|ilT*^o IM8 K^f £5^* XAy*A*7 
— ftO. 5kW->l. 5 k W-> 3 k W£±tf£Kon 

l. 1 3 kWMEtft*^ roj iftD, ^txK 
»ttEEIB**A«itiBlLT- 1 0 0 0MP aSff^JEtB^ 
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(3) 



#M¥5 - 2 6 3 2 2-6 



[0 0 11] £.Z-%tA. ±M<?)&o\±1fcl3<D$>2>9>!/ 

x > r & > u n >s« ±& z \z Mifcisfz*&a\%, &m 

&W<BJ*fi3£«"C»* 3 0 OOA/mi ng^flJ;^ 

[0 0 13] H9»4X/X!y*»Xfc7';U=f>* 
*#XffiAfc©BMIWHT»*. H 9 5 X 

[0 0 14] ^(D h, 1^ 1 OlC*-rXA*y^Xfc7jp 
^>&fflViT^>^X^»R*»«L3t«-&a>JttSat 
X^y^*fXflE*i:OB8««lSI*asi: v XAy^/X 

T. Ki6*<?!)/h$^*>ifX5 i >IH*X/^y*ftlc:J:D 

WW, 
[0 0 15] 

JiEB»«:*J«-r^>5:«), li9EX/Vj/ *#X<Z>*-fey > 

ntfeCTSS. 0. l^Ar/ (Ar+Xe) ^0. 
4 

[0 0 16] 

*Tfflt^nt^ft7;i/^>t, M ftti & S6 X /I y 5 



>^X7 ! ->»BI*«ricr'5J:'5fcL^«>, KnyjriS 
XJBE#£i^*<-r££^&<, ^>^Xf>i^I^ 

[0 0 17] J:0»L<tt, *569»6«: _LEf£W£ 
fflfp-r*«c*fcoT, X/^^JX^LT^co^y 

^«^chXA o ^^^fXiE^chC0^^ ( (ia6#l^) RtfJt 
ffititX/1s/^*X£E*a:<DH« (0 7 018!) 
10 HTO<t5&^t^^^ £c*5; 7sJ\y4?n 

[0 0 18] H6fc7R-rx/^!y^*Xfc*-fe 
y >Sffi^T^>yx^>Kfe^l*Lfc*^RJK*i 
X/ty^^XJE*t<OB8««EI*5i^«!:. 

a? SI O^TX.^^^^XiCT^^fXO^Srffl 

• [0 0 19] ~<Drzti>. ±Ett»KS^t^T*5!9!*6 

fe D fit, ^©jiiE&ffl/SJt^P^fcjK*, 01iC^ 
fcfc^tc:. D^fflW^^KSisKffi (3 0 0 OA/m in) ^ 

@fi£<EX/\°^#XJiE;££:U S^J a >aMEVfc#a& 
3 0 OtKDStEiaBE^frTfc^^T, TH^^^-fey 
0. l^Ar/ (Ar+Xe) ^0. 4 (D&&m 

tXl 5 0MFaaT<h^0, iOJISKIJAr/ 
(Ar+Xe) =0., 2(Of&t:KM1 0 0MP a 

£TF £ ft -5 C t rt*b rt> o fc o 
[0 0 2 0] 

/ > t. (BffliSJfc £KJft* £ <Dl»«£iK-r«eiT?* 

-/^^^<Z)*»^^f®0T 5 ^D, H3ttT;U=f>t^iry 
>tSS-&$ii-TX^!y^#XihL&«'&(7>X^y^# 

50 /«*S*ffi£©M«£*^ttHT*S. 
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[0 0 2 1] m2iz&^T, lliX;^^3tfX^AL 
3 >^ ^ >X<&WS©fc£<0/ 4 fct^-V >/t 1 

^r>ns&ji*/8-rs 5> u n io 

[0 0 2 2] £t\ *^SM0Yjf*hD>X/V);^g 

^^T, flXSA0 2^&xn'^^«A$n5 

>CDjfaj&i££A r/ (Ar+Xe) =0. 
2, tftto^Ar :Xe=l : 4 <D«fiJt"?*AT*<fc 
5tCLfct><£>T&£<, Z.<Dlt*b, ¥ff$&*M6{ZT)lzf> 
(Ar + ) ch^-fey> (Xe + ) CD^^XCO-f a? 
fit, H^L^V^mStCcfcD^-y^ h4&ffl 
rj^0 2 0 0-6 0 0 V3gSCDft«ffiS:aiiPLT^^X 
tlfcfc^ Ar* tXe + h4l£M§*:o. 

x^>^x:r>£x/\ 0 v/^u MlT^np^rffl 
To 

[0 0 2 3] ££>Ar + tXe + £t^— h 4 

rz2>m<Dx*)i*-\z. ?-¥yb4\zmtoLrzMmz 

JSCT, 3 0 0 V^^JuLt^n^3 0 0 e Vg^0X 
£Jft3TV>£o ^Lt, Ar + tXe^ 14, £ 

TllaSot, U 3 >Si 8 ±f;Mt§^ >^Xt 
>K(:aomti*^, *>^x^>&(;:je*&jS;*j£ 

[0 0 2 4] t^d*. *||jffi#JOX/V;/^;tfXte, «6 40 
tfTfc^—Sr y h 4 KBfrtejgoTS' U 3 >36« 8 *TJS 

<*ty>otttll[fox*H-ii l at corns tit 

[0 0 2 5] HI 3 IC^^cfc o tC, Xrtyffl 

7,<Dmj&tt&AT / (Ar+Xe) =0. 2 0«^t 50 



3 kWSBCDX/1y*/t9-§»^ 3 0 OTCCDSlRia 
JS^T(C*5^T, X/V;/^&£^T^>^X^>S 
m^BtfrtZt, ^y^7ffWl-7. 5mTo 

r r<Oj£Vi^fXJEE*«HT, 1 0 0MP a£*T<Z>3lo3fi 

[0026] mnz^~r£v\z, Xny?JSX<D 

»J*itrt*0. l^Ar/(Ar+Xe)^0. 4©8^ 
te> JS:*7**1 5 0MPaHW>^T>fi^W 

T)V^> (HI 0) (7)##:<D«#^Jt^Titt£Si 

ffiii^lTM^^l 0/iQ - cmJSTF©Jtffi 
[0 0 2 7] M2 IZtRT^^>^) l*JC0X/^ 

i'-y-; h4^S/coTi^taM'pyc4 1 f4S^ 

[0 0 2 8] C(D£o\Z, =T-^>n 1 ^COX/t^^^fX 

l /ts^jc:, ^n^nmn l^x /i * ^ n tc*r lt 

3 6 0 0 A/m i ne/E^:fi)cKaiE^a^^fci6> 
2. 5 kWSSttX/1y^/V;- ^TEfTt)3 0 0 0 

A/mi nmmvm&mmtmzn, 

[0 0 2 9] CniCit^T, «e*(Z>7^>©^©«-& 
tt, XA7^;W-^3kwmt, 3 100A/m 

tel8 t &mm-e&2>3 0 0 OA/m i TIoTl/S5 

>-e x n y ? stm L^>^xf >mm\t. 

- 5 0 0MP a<t>f£tSmjj&£C (18#I) , JtfiSi 
1 4 jxQ • cmt^fe (H 1 0#B8) > 
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(5 

7 

[0 0 3 0] 

Z>Z£\z£K>, m^Xrty*15XK1i<DmW&hn* 
[01] S6iSW^«SX^ty^*xcD!7'^ 



#M¥5 ~ 2 6 3 2 2 6 

[H 7 ] x a° y ^ # x iz^rii j y*m^x$ >^Xf> 

[08] X/^u/^^fX^T;U=f>^fflliT^>yX7 : -> 

[B9] XA^y^^X(CT;lx=f>^ffl^T^>^X5 : -> 
K^^J*b^S^C0JR^^X/t^^^XK*t(OSI« 

[Hi o] xa^^^xict;i^^>$^^t^>^x^ 
«»H-?&5. 
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2 #X8IAP 
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